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In order to attract foreign tourists, it is necessary to improve the quality of tourism services. To achieve this goal,
this paper aims to extract tourists’ satisfaction factors that attract foreign tourists on domestic tour spots and
examine the relations between the extracted factors and the number of foreign travelers using a data-driven
methodology. To do so, we collected review comments from Tripadvisor which is one of the most popular travel
platforms and semantics-assisted non-negative matrix factorization is utilized to extract key satisfaction factors.
Then, sentiment scores on the extracted factors are estimated using the sentiment dictionary obtained by elastic
net. Unlike existing studies that usually focused on defining satisfaction factors for tourists, we investigated the
effects of the factors on the number of foreign tourists using Seoul floating population data.
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Figure 1. Research Framework
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Table 1. Top 10 Positive and Negative Words

Positive Sentiment Negative Sentiment
Word Score Word Score
automatically 1.3906 waste -4.3843
donation 1.3347 unfriendly -4.1064
favorite 1.3135 overrated -3.4291
excellent 1.2643 underwhelming -3.1048
incredible 1.2403 boring -3.0519
dream 1.2217 poor -3.0173
stunning 1.1302 disappoint -2.8735
yummy 1.1208 terrible -2.8253
amazing 1.1180 overpriced -2.7941
brilliant 1.1171 dirty -2.6079
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Table 2. Extracted Satisfaction Factors

Factor Keyword
. visit, night, trip, free, experience, attraction,
Experience . . . .
morning, tourist, site, evening
Entrance/ |time, spend, hour, night, wait, long, lot, look,
Waiting people, ticket
Museum/ | korean, traditional, history, museum, culture,
Exhibition | house, exhibit, memorial, display, dress
. area, city, view, beautiful, night, building, look,
Cityscape ; B4 . . £ &
tourist, amazing, light
Traditional | palace, garden, building, museum, guide, royal,
Architecture | entrance, gate, history, national
. walk, station, subway, metro, stair, bus, train,
Transportation .
card, path, distance
Guide/ staff, problem, ask, issue, online, counter, service,
Information | helpful, help, reservation
tree, stream, flower, water, pond, bridge, river.
Natural Park bl A el b bl p e g bl bl
plant, light, forest
. store, sell, clothe, accessory, product, souvenir,
Shopping .. .
cosmetic, jewelry, item, brand
fry, cake, restaurant, rice, grill, potato, egg,
Food .
coffee, cheese, chicken
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50.036
(%)
S
+£0.018
L
0.016
Jan Abr Jﬁl dct Ja'n Abr ijl OEt Ja'n Abr
2017 2018 2019
Month
—— Traditional Architecture Museum/Exhibition
(b) Deoksugung
o.ozs—W
© 0.024
]
0n
£ 0.022
&
0.020. \/\/\/JA‘/
Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr
2017 201 201
Month
— Cityscape Transportation ~ —— Natural Park

(d) Cheonggyecheon stream

Figure 2. Monthly Sentiment Scores of the Selected Factors
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Figure 3. Monthly Sentiment Scores of the Selected Factors
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Table 3. Regression Coefficients and Their Statistics

Features 1] se(B) t p—wvalue
Intercept 4.4489 0.1108 40.9418 0.0000 """
Experience 0.2927 0.5269 7.6190 0.0000 "
Entrance/Waiting 0.0092 0.5932 0.3730 0.7091
Museum/Exhibition -0.1619 0.4553 6.5530 0.0000 """
Binary for Cityscape -0.0563 0.6189 2.1930 0.0283
Negative Traditional Architecture -0.1661 0.5178 7.5160 0.0000***
or not Transportation 0.1097 0.4304 3.5320 0.0004 _
Guide/Information -0.0727 0.5739 2.6880 0.0072
Natural Park -0.0840 0.6185 1.8580 0.0632
Shopping 0.4284 0.5334 12.8010 0.0000™"
Satisfaction Food -0.1966 0.5450 4.6510 0.0000™"
Factors Experience 0.3653 0.4352 0.8460 0.3973
Entrance/Waiting -4.4795 0.5642 3.2200 0.0013 ™"
Museum/Exhibition 0.1691 0.4313 1.3600 0.1738
Cityscape 0.6324 0.5492 6.1820 0.0000 """
Weighted Traditional Architecture 3.2883 0.3715 6.8660 0.0000 """
Rank Transportation 13779 0.4448 4.4240 0.0000 """
Guide/Information 8.9281 0.5233 23970 0.0165"
Natural Park 2.1287 0.4704 6.8850 0.0000 "
Shopping 1.9243 0.5312 5.0860 0.0000 """
Food 2.5264 0.5878 3.7950 0.0001"™"
Google Trend for Category of Attraction 0.1283 0.4495 2.4160 0.0157"
Google Trend for Attractions 0.1823 0.4935 5.5180 0.0000 "
The Number of Locally Attractions 0.1182 0.4814 10.7860 0.0000™"
The Number of Attractions in Census 0.0874 0.4261 13.5030 0.0000 "
The Number of Adjacent Bus Stops 0.2379 0.4680 9.0540 0.0000™"
The Number of Adjacent Subway Stations 0.0304 0.4631 6.6790 0.0000™"
Distance between Nearest Bus Stops 0.3428 0.4328 4.7830 0.0000 "
Other Distance between Nearest Subway Stations -0.1695 0.4308 5.5290 0.0000 "
Features Binary for Gwanghwamun Area or Not 0.6698 0.3780 16.2810 0.0000™"
Average Daily Rainfall -0.0862 0.6133 1.0180 0.3086
Average Humidity 0.2443 0.6672 1.5480 0.1217
The Number of Precipitation Days -0.0411 0.5876 0.4940 0.6213
0~10T -0.0209 0.6033 0.5240 0.6005
10~20C -0.0364 0.6518 0.9450 0.3448
20~30C -0.0646 0.6511 2.0000 0.0455™
30°C or more 0.0001 0.3719 0.0020 0.9983
", ™ and ™ means statistically significant at the significance level of 0.1, 0.05 and 0.01, respectively.
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